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(54) Title- PHTHALOCYANINE COMPOUND, INK, INK FOR INK-JET RECORDING, INK-JET RECORDING METHOD 
AND METHOD FOR IMPROVING OZONE GAS RESISTANCE OF COLORED IMAGING MATERIAL 

(57) Abstract: A novel phthalocyanine compound having a specific structure; and an ink, an ink for ink-jet recording, an ink-jet 
recording method and a method for improving the preservabilhy of the formed image, which uses the compound. The novel phthalo- 
cyanine compound exhibits satisfactory fastness property to light, heat, moisture and an active gas in the circumstance, and thus an 
image having improved fastness to a light and an ozone gas in the circumstance can be formed by using an ink, in particular an ink 
for ink-jet recording, containing said phthalocyanine compound 
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liSo^CS, kFn*^ ^3*^ >r^S. 

^V7-ot;k t-7^K tFD^k *b 

4 - * ; i' * ^ 71/ a 3 ^ £ n £ o 

Y P Y 2 , Y 3 . Y 0 Yn, Y ia . Y 18 * Y l4 * Y 1S . Y 16 s Y 17 ££tf 

lto^^o7;^^ttti5. j/7D7Witua^ ***^« 
#5-3 o©^^n^;i/^;v** s *f^bv>o gtfe^ofllfcfcfcx >f*>tt«*« 
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Y 1N Y 2 n Y 3 » Y 4 n Y n N Y 12 n Y 13 s Y 14 n Y 15n Y 16n Y x 7 33 £ tJ^ 

;^-;i/S^th5c 7;i/^-MhiTli, ^1^2-3 0 07^ 

^r-;i/^is$f^ LV^o «m^©^Jt{±s ^*>t»?M«#^£ft3o 7*;i"Jr 
Yin Y 2 \ Y 3n Y 4 n Yns Y 12 n Y 13 n Y 14 s Y 15x Y 16n Y j 7 33 i 

OT^;i/^;i/S^^ti5o 77;^;Hi:ut^ ^il^7~3 0© 

Y[v Y 2 s Y 3 n Y 4 n Yjjn Y 12 n Y 13> Y X4 n Y 1Sn Y 16n Y 17 :J3<£.£F 

*?i:L^o B&£<d0Hc:&n T;i/Jr;i/^s 7)vu*ci/^ ap^>ji^ 

Yin Y 2 n Y 3 n Y 4 n Yj p Y 12 n Yi 3 n Y 14 n Y 1S n Y 16n Yiy^Oetl^ 

Y 2 x Y 3 n Y 4 n Yi in Y 12 s Y 13 >. Y 14 > Y X 5n Y 16 n YxyiJ.fctF 
Y ia tfat7;i/^7^Sfcl±s i^Stt5 7;i/^i/7> /i^<ttfi 
illcD7;v*;i/7^SiJttnSc 7M;t/7>;SJ:Utlt ^^il^m 

7>yS#t$tl5o 
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Y ls Y 2 s Y 3 x Y 4 . Y M s Y 12 , Y 13 > Y 14 > Y 15 s Y 1B , Y lT *J:W. 

7^^*tbtft, JWI?W1-3O07^ 

Y,, Y 2 s Y„ Y 4 . Yus Yms Y 13 . Y 14 s Y 15 . Y 16 s Y 1T *«kV 

Y x , Y,s Y 3 . Y 0 Y xl . Y 12 s Y 13 . Y 14 , Y 1S , Y 16 , Y 1T **0< 

h7U -is 7P W>75 Fits ^X70«iitF3, s-^***^ 
Y,s Y 2 . Y 3 . Y 0 Y tl . Y lf , Y 13 . Y 14 . Y 1S , Y 16 > Y lT *J:tf 

#6~3 0©TU-;VT^*#*f*bW Bl«©0!i:UTttx ^n^>JR 

Y t s Y,s Y„ Y 0 Y 1P Y 12 . Y 13 , Y 14 , Y 15 . Y 16 , Y 1T *J:tf 
F*Mt**i*. UW^kbttt, MWl~3 0C^HFStf 
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Y : , Y 2 . Y 3 . Y 4 , Y 11N Y 12 , Y 13 . Y 14 , Y x 5 , Y 16 , Y 1T ££T>- 

^S^SiiSo 7^E-f y*cD^J{c(i. N, N-yro^ 
^;i/77 : E'f;v7^Si) s t^5o 

Y j % Y 2 s Y 3 . Y 4 x Y 11N Y 12 s Y 13 s Y 14 , Y 15 , Y 16 , Y 17 :fcJ:tf 

Y i % Y 2 s Y 3 . Y 4 , Y lt x Y 12 , Y 13 , Y 14 . Y 1S . Y 16 , Y 17 :fc<J;tf 

Y i 8 V -;i/ftSt:lis IM$ftS7 U — ;i/^*2l*«t 
07'J-;WS^Jtl,5, 7'J-;i/^Ifcbt^ IRSRaE^tR* 1 6 — 3 

^^TkSS^-a-^ttSo 7»j-^^o«c^ 7i-;wiiiifp- 

Y in Y 2 n Y 3 n Y 4 . Y tl s Y 12 . Y 13 , Y 14 > Y 1S . Y 16 s Y l7 lS£V 
Y 18 W7;i/3^^A^*-;i'7.7SK:li, EHS*tt5 7;i/3^^* 

7;i/n^r^*;vf-;i/7^7Si:tt^ ^jStHC^Hgctf 2 ~ 3 0cDT;i/n^^ 

Y x . Y 2 . Y 3 . Y 4 x Y lls Y 12 . Y 13 . Y 14 . Y 1 5 . Y 16 , Y l7 S£V 

Y 1B &mTX)]s*>7$ IU^tt5 7,;i/*>7^ pas^^rf*! 

#1~3 0©^;i/*>^^ K^#*?£b^„ -f*>14iiBzM£ 
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K«©«Ctt. h*. 
Yp Y 2 , Y 3 s Y 4 , Y tl , Y 12 , Y 13 , Y 14 , Y 1S . Y 16 , Y 17 ££tf 

y ! ,#*r * mmm^mr % awe* /nt**tf*«* 

Yls Y 2 , Y 3 , Y 4 v Y lt , Y 12 , Y 13 s Y 10 Y 1B , Y 1B , Y 17 ££l>* 

»^jLvmwm<DT»=*i'*»#=»*#***'** T»=*f*»*= 

Y^ Y 2 , Y 3 s Y 4 , Y tl , Y 12 . Y 13 , Y 14 . Y 15 , Y 18 , Y 1T *J:tF 

Y^&m-r^*^****^^ mm***-r*^rvm**i'**3X-vte 
m&<D"»TT3m****»***'*» ^vm*****^** 5ji*fcB: 

Yp Y 2 , Y„ Y 4 , Y n , Y 12 , Y 13 . Y 14 . Y 15 , Y 16 , Y 1T *^ 
Y 18 #ar^vT*C:ttx iiS^tt57^iD t ilH©7^Sti 

Y, Y 2 , Y„ Y 4 . Y lt , Y 12 , Y 13 . Y 14 . Y 1S . Y 16 , Y 17 S*tf 

Yp Y 2 . Y„ Y 4 , Y X1 . Y l2 . Y 13 . Y 14 , Y 1S , Y 16 , Y 17 *«fcV 
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Y ls Y 2 n Y 3 > Y 4 > Y n N Y 12 > Y 13 » Y 14s Y 1SN Y 16 s Yn$5£*ZF 

©i' y/i/** *t£o BSU£©00fct±s TVi/^r/i^^^ftSo 5/U 

Y,s Y 2 s Y 3 . Y 4 > Y 11N Y 12 s Y 13 . Y 14 , Y 1S s Y 16 , Y 17 *«fclf 

ij)\,7F-)] / M3S&V:mW&<D7 'J-^t^r^A^^-^S^SnS. 71)- 
JV#*r*sjb)\/m-)V^£ isXtei, &mm*$kifi 7 ~ 3 (HDTV -/!/** Sob /I/ 

Yis Y 2 n Y 3 n Y 4N Y 11N Y 12 n Y 13 s Y 14 s Y 1S s Y 16S Y l7 js£.TJ 
Y ia #g|-f 7 V—)\s***s-h)V?S-)VT$. y«fcr«\ WWk&&mTZTV—)\s 
**t'-h)\'i£ — )\sTK J mio kTfmWWkOT 'J-^ + ^iJ^-^^S 

^-a^n^o 7 'J -;i/^^*;^-;v7 $ ylh ut lis mmJM : ?%k&7~ 

3 OCDTV— )\/**c*/i3)\si$-fyTX y«#$f^ L^o «fSfc3£<Z)0!lfctiU <f 
>S§l2f<&S#<a3:*l3o 7U- /l/?J-*^*/I/^-/l/7^ ;&<DmtZ&. 7 

Y ls Y 2s Y 3N Y 4 n Y n v Y 12 n Y 13N Y 14 «. Y 1S ; Y t B s- Y 17 3s£ZF 

Y 1N Y 2 n. Y 3 > Y 4> Y tl s Y 12N Y 13s Y 14 -» Y lSN Y 16 n YjyjSttt^ 
rD«ftaStf^Sii8. AfDi^Shltlis 5I$fc(i6Ii©AT 
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y 1% Y 2 . Y 3 s Y 4 , Y lt * Y 12 . Y 13 > Y 14 , Y 1S . Y 16 , Y 17 £«ktf 

y , 8 itm-?** * u »n * y * ' 

**y;i/g#^£*ts 0 ***y;i/S©0!lfc&x 7x^^7*'J«i 
t£ 7 3i — ;i/ ^ ^ U ^ £ ft 3 o 

Y 1N Y 2 s Y,* Y 4 . Y lt , Y 12 . Y 13 , Y 14 . Y 1S . Y t ... Y x 7 *><fctf 

ma cfc v< > v* >f * ft 3 o 

-jft^(I) fc:*3V>T> a x ~a 4 , b t ~b 4 &*4VeftX ^-X^^O 5 Y , 
~Y 4 ©M«6*C*«-r. *ttara 4 tts *ft*ftffi:fcCs 0~4©«a*"C 
feDx bi~b 4 ^ tn*na4C; 0~4©»ft-C**.- a x ~a 4 
*J:rFb t -b 4 *«2W±©»»"e**ii*- tMR©X 1 ~X 4 *.ktfY 1 ~Y4tt 

^ft^ftH—'Cfcllfc^'t^'C*-^* 

a 1 *J;tFb 1 ttx- a 1 + b 1 =4©H«*»fc;bs *to**i»Ltt. 0-4© 
^tlS^bfCfe^ ^©cftlia^USU bii«3tatfi^t}t 

a.iWb.tt, a 2 + b 2 = 4©H^S?ifebs 0-4© 
ffiRMU »C#*U^©tt> a,*l*fctt2ft*U ■b,#3Sfctt2* 

a.iitfb.tt, ai + b, = '4©««««fcU *ft*ft»£fc* 0-4© 

£-r«#-&t>*-e* jk *©+-cfea 3 #i**bx bj^a^sta^fct 

tf**J?£b^o 

a 4 SJ;tfb 4 tt* a 4 + b 4 = 4©W^£i!fcU *ft*ft»AK:* 0-4© 
aE-r«*-6-*>*-CfciK *©*-t:*>a 4 #l£iSbs b 4 * s 3*«r«^*5* 
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#si&$? £ bV^ 

• — JK^ (ID £43t^T. a 1 i~a 14 l±-€*i-enX 11 ~X 1 4©agiaEfiC*^bs 

&3C£fc£3HEV^ a n -a u l ^ft^ft&jfcCN 1 & £ tifilfrt. b < . 
a 11 = a 12 = a 13 = a 14 = 1 £ bV><> 
Mfci\ #«7cm. &JKBffi4^ &**lHb#k ^fctt^R/MJ^ 

Milt T ^ t^^)©^ jJcfSM^cDflfefc. #JS7t3ft£bT. Lis Na, 
K. Mgx Tis Zr. V. Nb. Ta. C r. Mo. W, Mils Fe, Co. 
Nix Ru, Rh. Pds Os. I r. Pt. Cu, Ag. Au. Z n. Cd. 
Hg. Alx Ga. In. Si. Ge. Sn, Pb. Sb, BifWf?>n 
2>o mfc^St LTtefcx VOs Ge0f^^l<fffe>^5o *lHti 
atlXfis Si (OH) 2 . Cr (OH) 2 . S n (OH) 2 i»i«?i; b <*tf 
e»n^o Mny>fl;«ikUt^ A1C1, SiCl 2 . VCh vc 

1 2 . VOClv FeCl. GaCl. Z r C 1 m&m? £> *v£o C 
i_U Ni. Zn. Ali^K, Cu#g&$?£b^o 

— JRsC (I) ^cfctf— (II) Tf^n57^a5/7->ft^flftx 
L (2ffi©»?i&*) I^LTPc (7^d^^->^) #2g<£ (Mill P 
c-M-L-M-P c) tfcl±3ift4Mbt*«fc<x *©fc**ftffl#*f 

L^*£;h,3 2ffi©*Sra£8\ ^-^r^^-O-s 3^S-S-. 
S-CO-. 7M-;H-S0 2 -, ^Ui-NH-^ *3^>*-CH 2 

- N ^it^^tv^^ii^^-arTff^^ns^^f^bv^o 

±SB-HttaS (I) iirf-jRS (ID £:fcV^. 7^nJ/7->^»0«- 
750-3000 CD®H#$?i; b < . St 995 — 2500 ®^ffl©# 

^m&t&g. b<. ^©^"e*) 9 9 5~2oo o©iSffl©#^«#£?i; b<. # 

£995-1800 ©^gKDfl^Mi&^fcSfi; b^o 

fiU *mM<D-$&3£ (I) 43ct^-^ (II) T-m^tb^>7^ u*sT-> 
ih&Ws L (2fli<Z>%@£) ^^ITPc (y^n->T~>m) ^2I#: ( 
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Pc-M-L-M-Pc) *fctt3*#*»J«r*»*C*V^-C. 
9 9 5- 1 8 0 0©M ©2#? (2*#:®«^) . Sfctt3« (3ift©i 

-HRSC'd) "tfSiWjlS 7^nV7- ~>fb , 64to&% X P X 2 ^~ X 3 » X 4 n Y^ 
Y 2 s Y 3 :feJ:tfY 4 cD4>£< fcfc lott>f ^^ft*^"?*** 4 **^ 

— $£5£ (II) T*S^tL^37^ D->7'— >'fb'atl{i> Xn. X 12 s X 13 s X 14 s 
Yll > Y 12 , Y 13 . Y 14 . Y 1S . Y 16 , Y 1T *iOT t .©*tt<k*.l^tt 

tftSkbTo-f*>tt«*ttast.fc tui/** (-so 3 -x + ) s 

(-C0 2 "X + ) , SitM*^*^** (-N + RR'R"X-) . 

7^w^77^M (-so 2 n + x-cor) > w/i* 

(-CON + X"S0 2 R) . Xfrfr-frXfryT^J^ (-S0 2 N + X"SO 
2 R) «^n«. #*b<Hu *;i,#**/i^.fciM*:r>* 

^©^^^ ±B-«* (I) *J:tf-«* (ID 
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% 2 wra b<x ai»®o-r*>^*i£^©^3&:< ii^ 

2M^ir3&©#g-&$?2; L^o 
ls<t£mWHL(DTfr*)V^ W&b b < H:iii©7'J- ^36 x fiiil*b<ti 

(/n) Y 1 ~Y 4 tiib-riix cme>#s -^n^e toasts ao^> 

b^o 

£3 £ t&t&g. bt^o b 1 ~b 4 {i^ti^^^{ds 3 2 fife 

JKs #t 3 bl^o 

(*) Mfciu Cu, Nis ZnJfcliAK-g5uttfjf^b<, &#T-$C 

(-0 7^D->T-><h^©^Mtts 7 5 0~3 0 0 0O®l«L<, 
It 995-250 0 <Dmm<Dfr?mifi1&ti b <. ^©*T- & 9 9 5~2 0 0 
0 ©|gfflO^M^»^ b < , #£995-1800 GD^H©#^g#SS$? 
* bl^ 

UTE-ifta; (I) T-^£*l 3 to S b^BIMEoffia^fc-frfc-^T 
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< s * d # < ©«*©^m&#^i3#£ u^^-c-fes^^* 5 ^ d»* b < - 
U.yxn-XH^^^ £*ie>#* *tt*naitc. -so 2 nr 1 r 2 

bV<». 

(-) Yu-YttCWbTttx -tte,^ *MftH4t, ;Noy> 

« N */w**-f/nt* w7*-fM, r/i^*** 

;^-;Vg > */l,#*3,/Hfc ********** ^ 
o^yJK^ ^>7/S, a******. ********** b<. *** 

^:Mftfe*F£b^o 

u-ea&* c * bv> 0 

(h) 7 ^Dj/7=>ft^omtts 7 5 0-3 0 0 0©«H##*b<. 
^ 9 9 5-2 5 0 OOlSH©******^ *©*T*fc 995-200 
0 b < 9 9 5 ~ 1 8 0 0 

*bV*. 
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(I) x-mz 7**^7 -ylh&yncotpxb. TfB-^ (III) 

T-m&tl2>mik(D-7 * P^T t> — fl£a£ (II 

) T'0.£tiZ7*m/J'=>4h'&m(DtpT;%. TIB— IS^; (IV) T*a^tLS« 
^©7*p->:p^>fti^#£S»£$? £L^» Wfts (III) 
^tf— &3; (IV) -e^^n-5^^D^^->'fb^(-^v^Ti¥D<M^5o 

(in) 

(^24)324 




(X 2 i)a 21 



PC22>a22 
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Rl3 S 



v 3 ' 



N0 2 S 




tSTB-ttSt (HI) C*VvC,.X tl . X 22 . X,.*.ktfX, 4 tt. *ft"**i4Hl 
-S0-Z43«tIJ t -SO 2 -Z©^Ttt^^^bx *#ld-S0 2 -Z#3s? 

o 

Y 21 ~Y 28 CHbT{is ^tb^tl^t-^ (I) <D*<DYys Y 2 s Y 3 , 

a 21 ~a 24 ^ 4^a 21 + a 22 + a 23 + a 24 ^8, «F*L<tt4Sa 11 + 
a 22 +a 23 +a 24 ^6^^fcb, *-3*n**b»Stfc 1 *fctt2©»«**r. 
L<&a 21 = a 22 = a 23 = a 24 =l Oi^SSo 
MB:. l&fB-HKaS; (I) fc^frSMfcrairTf&So 



X 21 . X 22 . X 23 s X 24 . Y 21 . Y 22 . Y 23 . Y 24 s Y 2S . Y 26 . 



2 7 



>f *>tt«2ktt*©«ia:N ttffB— ttk (i) csjtfax^ x 2 . x 3 s x 4 o 
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mm— f£5£ (IV) fc^T. Rnx R 12 . R 13 *5d;U t R 1 4^ ^ti^n^iL 

Rus Ri 2 x R l3 i8£ZFR 14 izMTZ>ii?£L^miZ, (ID ©*©R 

b < lit! i^©^^ D7;i/^;vSx fl^b<l±ifi^©7;^ 
— ia*t<iiii^©77^H> flt&« b < Sii^©7U- ;v 

V x . V 2 . V 3 :j3cfctfV 4 ©$?£bl^Jfci:. — JKS; (ID (D^<DR 2 hmm-e 

Ysi'-YaBCHb-cttN *n*naicfc— «it (ID o+oYns y 12n y 
is. y 14 * y 15 . y 16 . y 17 &£vy ia £*ti?nmm-c&y), euMw 

MCHltlis — jRSt (II) O^OMtiiffe «3s b^#l ; fclRlli|-£& 

•@.Un R 1X > Rl2> Rl3^ Rl4N V 1s V 2 n V 3n V 4n X 31 s X 32 ^ X 33 n 

X 34 . Y 31 . Y 32 . Y 33 s Y 34 . Y 35 . Y 36 . Y IT iiVY, l O^<t* 

So 

-r*>tta*ttSo«tt, «ria— jft^ (in tmx u , x l3 s x^ x 
±13-^5* (in) *«fcv-Ka: (iv) T-^na^n^^wb^rf^ 

31- >{4£i2k&» £ fc tt W * «m« i: b T # b T V> 5 £ 

tsctttf A#fc3&«o ckoj; a ±ia-^ (in) *«fcrr— ftss: (iv 
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^#£;*;i/*g£'J>&< i:* 2 b^o 

±e-«sc (in) (iv) c*v*r. y*u*,7->fc**<D# 

?M&7 5 0-3 0 0 0O*B#ff*t<, 1C9 9 5~2 5 0 0<Df5B®# 
^«#£?f; b<s 995-2000 (DrnWOft^V®^* ^ < - 9 9 5 ~ 
1 8 0 0 ©ttffl©^"?** 5 ***?* bV>» 
fiu jMMW>-** (III) (IV) T«**ii*7^o^T=> 

WJtB!s Pc-M-L-M-Pc) *fcl*3:™M&»J*r*»*fc*5V^ «F* 

9 9 5-1 8 0 OCDISB) ©2fg ( 2 * £fc&3fg 

t$,5o EC"^ ±B2*'fcli3i#Off*tV«Itt^ JM&atL** 

-HRSC (HI) t** ft* 7 ^ n •✓7=>ft*«l: Ut»tff 

TIB (-f) M^Ott^^***"* - ** 6 ** 7 *** 0 
(-T) X ai -X 14 fcPbTtts *ft*ftaScfcs -S0 2 -Z#*?£bVAo 

(o) ztwb-ctts *ft*ft«itc. aH<ttifi©7;v^ S 
*« b < ttiiiio? y am* b < j****©^ n^s#*f £ b < , 

(^) Y 21 ~Y 28 £S3b-t&. *n*ft»&fc. **«^ /\ny>M^ T 
***** TV-**. ^;lv 7^^^ « *W ^ 

;v*>^b-2£> */W*=e-f*** ^V77^^ t/i^*****^* 

^ N i/7;Ss a/Ht***** • fcAtf ******* 

$?£b^o 

(-) a xl ~a 14 tt, *ft*ft»AC. l*fctt2-e**C2:* s #*^<- » 
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(^) 7^D^T->^tJ©^»a. 7 5 0-2 5 0 0O«li s jftt<x 

995-2500 ©fSH©#^-ft#$?£ ^ < N ^cd#t*& 9 9 5-200 
0©«H©5' : 3 t *36 s #*b<N #fc 9 9 5- 1 8 0 0 ©ISBH©^ 

tufa— ASsS (in) T?^£ft3fc^ft©#£b^8ife£®ffl^;b^c^^T 

©«m*^ buib^? * b v^afiT? * * ik^m&m ^tiK 

— (IV) t?^^tb5 7^nS/^r:>^b^tii: b"C#{d»SbVN-fb^y:. 
TIB U) ~(*)0ii^t)tSft5ft^T-fe5o 
(-T) R 11N R 12S R 13 43ctI5R 14 ^ Tk^il^ I^§L<iiiII©7;i/ 

5 t p«is»*b<s 2k*JS?* s **«F*bv^o 

(d) v 11N v 12N v 13 *«tri c v 14 ttx b^MMfe©^^;^ 8 
Hfeu< itmmmoT v—jvm, g&fc b < &mn&<D^ : rnm&ifi&& b <^ 

^©^T^gglT;!/^;^ li7'J-;^ iiAfDSS#ff$K, 8 
tfcTVl'^FTUafitfSfc*?* bl^o M£s R 1X s Ri 2 - Ri 3 n R M %-V n > V 12 . 
V l8 :fcJ:tfV 14 (Z>-5 %<D>P1&< £&-~d&>( *>&m.7k&&T-&Z>iPt> b<& 

(^) Y 31 ~Y 38 £MbT&s citi^^s ^n^tu&j&fcu 2k*^s ^py 

>J^^ 7;i/^P;i/Ss 7'J-^ 7$ «>b 
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(*) 7^DS/7 = >ft^«omtt7 5 0-2 5 0 0 ©ttHMffS.b <* 
It 9 9 5~2 5 0 0(D«BOm#tF*l/^ *(D*T-b 9 9 5 -200 
0 b<^C 9 9 5- 1 8 0 0 0fgffi©#^Jl#it 

— 1£5£ (Hi) •^^^ti5^^n^r->'fb^-#i©4'^^N TE-ttS (V) 
) •ca3fta7*ns/7=>fc**©#-c*. TB-«* (vi) -eaurn** 

Jitf/Sfcfci:— K5$ (VI) ^n37^Di/7->^t^TSb<i 



Htta (v) 



{S(0)q 4 Z»}a34 





H n^V^N H 
{Z3(0)q 3 S}a33-[r X/^^N^JL^"^^ 121 ^ 31 





{S(0)q 2 ^}a 3 2 
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-j&s; (VI) 




— ma, (v) z x > z 2 s z 3 s z 4 ?is ^en^n^t. s&&b<fcfcfcsg 

z ls z 2x z 3 *5^^z 4 tf^-r^;v^r;i/»^?±s mm^mT^Tjv^-jvm 
ii^cDmmm^m.-^ 1 ~ 1 2 cDr^^aBss*** uv^ fm©fi»j t b\ t f 

7K<4*^snSo ^;i/^r;i/*©^Jt:{±s ^5=-;w -fvro 

z 1N z 2 , z sjskVZi&m.T^'? D7;^;H£Hi s iiS^tt^^i 7 
D7';i/^r;i/S^>ctti t MSi^cD^^ o7;^;i/Stfttii5. i/tuTfr*)^ 
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;^;vS*itFitll©77;v^S^tn5. r****** UTfcfc. ■ 
43 J: 2 - ^ x. * tL 5 o 

^X^^^n^o 7'j-»«c^ p -mj;k p-^h*^ 

Zl . Z 2 s Z,*J:VZ 4 #«r^yn«»tt.-*n**Hllitt:x 2£>Cffe© 

Zl , Z„ Z,*J:WZ 4 #*r^n«»i:UTtt, 5Itfci±6IS©^ 

Z ls Z 2 s Z,*J:lFZ4tf«tAfniatt, litgSfB&bt^rOS 
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tilt, 2 -fits 3& s 4&-catfef SdfctfUfi-efcSo £U^>. 

tru^^>, tru^*^>. b l )7Z?>. -fv^'J^ =¥-:*-vnj> % 

->wu>\ ^^t'JX kd— ;k -c>v*trn-;K -f > K 

v^-^-b-v*— ;w Knys*>„ k^>j5>>* ^^^^>s -y^^v*u^>. 

f7v- ;w ^>^f7^- ;k 7v*-;k ^>x^v^7v-;k ^ 
z 1N z 2 . z 3 i5<fcu t z 4 ^a-r^7 i n^^t:am*^*-r^^©«m 

SC^Jillt^ Tfr^JlsM (R-) x TVHn*^ (RO-) s T^V^l/T" 
(ENH-s RR'N-) s %)W^4»m (-CONHR) > X^7 7 
^E-Ol'X (-S0 2 NHR) . XJU*-)]/7$ (-NHSOjR) N JW? 

<f (^4^BUfBR^ R' &7JV*J)/&, -7^- 

q ls q 2N q 3 . q 4 fcfc. ^ft^tUKl&C. lSfctt2©lfRSSU ^£2 

*?£b^o 

a 31 . a 32N a 33 , a S4 tt N ^ti^ti^t, 1 *fci± 2©»ft*«U # 
t lT-fe^Cl b <U ^CDtfT?* a 31 = a 32 = a 33 =a 34 = 1T*$>££ 

Lt^o 

Mfct* BUIB— ISiC (I) CzfettSMillWefca* 

Z u> Z l2N Z l3 &£tfZ 14 ©'J>&< fcfe lott>f *>tt«3M4a£*«ay£ 
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' (VI) En, R 22 s R 2 a^ Hi 4^ **t***£fc\ 
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R 21 . R 22 . R 23 . R 24 . V tl s V 12 . v 13 *^v 14 ^t-^;v S 
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R 2i s R 22 s R 23 x R 24 s v n , v 12 , v 13 iJ:VV t4 W77;^;v 
tv&o 7^;i/^;i/*tLTfci:s IIS t d^fc i: 7 - 1 2 O 

R 21 . R 22 s R 23v R 24 s V lls v 12> V 13 i'J;t;v 14 ^t7'J-;H 
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R 21 , R 22 . R 23 . R 24 s V 1X . V l2 , V 13 *J;VV 14 WArPSfe 
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ISBBO^JI^** Kv#t9 9 5- 1 8 0 0 ©liO^i^i^ff* b 

±IB-^ (V) ££^-^5$ (VI) ■Cl^H57^Di/?r:>ft^l±s - 

jffcSSo c©«fc^«:«jft*&N ±fa-ffl!5S (v) ^.ttf-ias: (vi) T-^^tu 

*»£'i>&< £ & 2 b^o 

— (V) T?^gcn*7^o£/7 , ->'fc-&«bi:b-C«rK:»Sbv^«&ttH:s 
TIB (f ) ~{^)<Dnfr&*>^-&M-?%fc'&m'£-tbZ>o 
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* b < , ^ *>&m*&&*wm&£ bitts ^;i/^at**«*#* bv^ 

(P) q 1N q 2 . q 3N q 4 &s * *L**t&:fcfcx 1 Sfcli2cM«iU «r 
fC 2-C$»5Cl t&ifr£ b <s ^O^T* q 1 = q 3 = q 3 =q 4 =2^$>SC:i:* s 
S*>$f$bV>o 
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b<s ^0*T'& a 31 =a 32 =a 3 3 = a 34 =lT'S5 
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* b^afrC***^** 1 *^* bw 

n&ft u < tt«»07^=^ «** ^ < tt^M^^*^ 
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(n) V 1X . V 12 , V l3 . V 14 «bTUU =*t&* 

ftu<tt*««©7^^*. i**u<ttmc7^*/iA «mft 
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St 9 9 5-2 5 0 0 OffiiOMI^Sf £ b < N ^©iftrfc 9 9 5-2 0 0 
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(*) — JKS; (VI) 7* n^7-><fb-£-#J&s £^F*3fc4>& < t & 

^•icS^^ii^So doiafcfijSfrS). ±13— fl£5$ (vi) -e^^ns^^ 

2; b<s ^o*^ & — ^^^{c^;i/^*^di>^ < 2M^-ra^© 
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tuf3— (VI) T^£;ft£<h^©»£ bU«mS©m^fc>iirfc:o^-t 
<s ££>#<©«* ©Si&*#fulE$?i; bV^T-fca-fbi^jasJ: b <U 

ttTCs (I) s (UK (HI) s (IV) > (V) j3«ttf ( 

5$ (id - (vi) •vm.ztizfc&ya : 

*r^#:^ ITitttffflT'SDv (#^©B^S©^A£m#lt£#£ig-£-b£: 
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a, 0-&M^m.^M'. (1-1 6&£gig[H4&<. ^©IiMtt5 7^ 

«0«##«tt9i-rS»^x ±33 (1) /J-fei^ (2) aHM*SU ( 
3) a, ^-fi^I^S^fffltSo 

) fcf-S'-fgfT r^^D>>T^>-<b^^^fg-j (P. 1-6 2) s C. 
C. Leznoff-A, B. P. Leve r±^ VCHfgfr 'Phtha 
locyanines— Properties and Applicati 
ons' (P. 1 -5 4) t£fc:iB«> glfflfc b < &Z.tit>tzmM(Dft&%:mfr 

cft3^«££nx^3:7*n$/7:=:>'fti£-«&fcJU li&HWO 0 0/17 
2 7 5^§\ |r!00/08103^§\ |SI00/08 10 1-f\ ^98/4185 
3-^-s 1 0 - 3 6 4 7 l^^H^Et^ntV^Sctatx 0!lx.«:MBgl 

SCOW'S, (1) 7^D^7->t©iTO{iit^S- 
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S/7=>ft<*©tt«ittt, TIB-IS* (VIII) t***i«7^Di/7=> 
-fls^ftttx 0Jxi£TlI3-ft* (ix) -ei#ti57^-h'J^i^^/ 

(XI) TsaSftS^IWSiM&KJfc***^" D£-J83*L*. 

#%0J§©-ft* (VIID TJ«ft57^P5'7=>flim -ft* 

(XII) f^tl5 4-^^7^M-th^Mi:-^ (XI) Tf**n 
**lW*MM£MS*** = fc"^ 7^n^>^^>^ (ID -5*h*** 

) (V,,) } < G 2 : {-S0 2 N (R 22 ) (V,,) } . G 3 : {~S0 2 N ( 
R 23 ) (V 13 ) } . G 4 : {-S0 2 N (R 24 ) (V 14 ) 

fc*3. -ft* (VIID m. ns Piis ±B— ft* (IX) 

tt-HRsS (X) + ©t tilt^Sc -ft* (VIID tOOtv G 2 s G 3 

ij:ntG 4 tt, ±is-ft* (v) Wi = {-s (o) q t - 

Zl }, G 2 : {-S (0) q 2 -Z 2 }s G 3 : {- S (0) q 3 -Z 3 }. G 4 : 
{-S (0) q 4 -Z 4 } , **V*fctt-tt* (VI) *©G X : {-S0 2 N ( 
E,i) (V lt ) }. G 2 : {-S0 2 N (R 22 ) (V 12 ) }. G 3 : {-S0 2 
N (R„) (V 13 ) } > G 4 : {-S0 2 N (R 24 ) (V 14 )}^*fo 
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Fe^ Co, Ni N Cu N Z ru Ge s Ru s Pds In, Siu Pt, 
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*fc, «B»#fcHtta (X) T-SStLS-SM ^-fy^K«J>WWW) 
^Wt-Cl : 3-1 : 6^tU^ 

,_ ;K *^u>^U=i-^ ^KU^'Ja-^ 

:x: h *^*y-;w 7d^^^;-;k **** 

R*C*VrCs AllfcfcbTl, B-WK^O [5. 4. 0] -7-* 
>7=-fe> (DBU) ^V^^^U^>^^>^-^ A ^.» bTifeAVAo 

8 o - 3 o o -c. u < a 1 o o - 2 5 0 ^©ms«©«h 
cTif*^tf#*^<- 130-23 o-cv&mum<D®micxft*o<D& 
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^ao^tKs 5~i omm<D&fomm0mmKTftte5(D& ! ftfc% i %. b 

EPHADEX™LH— 2 0 : Pharmacia!) ^CT»«r*»fP* 
CgAU +«ib-c» 5 ^tt+»*rc:ailK bit 

^iltft^ feS^ttllflf* i/7A^D7 h^77-f -ttlltSM^ 

*<UT#e>^5s tufa— (VIII) -?r^^ti^7^n^7'^>-fb^ ( 
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.klfSfcia:-^ (ID {S0 2 N- (R,) (R 2 ) } T-mZftZ. & 

R-fb«<fi[ (Eox) ©1gy:l£W£«^©«^©^!3^r££^£>U ^e© 
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-Z} ^.fcVSfctt- {S0 2 N- (RJ (R 2 ) } £x #5£©&M 

mm) ti#^oisc {^j^^s -«5* (vii) i:m^ti^y^myT->Mm-cwt 
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:fej;tf££:fcfcl ltfc) x (1 4ffi*^VSfctt 1 5&) ©#£!£'>&< fc&_t 
f3©#5£©®t&S£ li«±MtS} . 7* n$/7^>©$Ft3t^i$£#A 
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R= — S0 2 -{-CH 2 -> i -S03K 



«#5Sfc« SB****** t> . S!£*?£ U<tt-f^S?xyh # 5SB«» 
»"C**. *S4ffF4 8 0 8 5 0 IMMs 6 - 3 5 1 8 2* 

&«Jfc K tt-r ^ ucd^ccdsi ir©H#*«*^-cffl ^ & tut 



^t^BJl©^ >^^x ^ bB«Ji-f >*fc'"3VyE8MB"T*o 
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Utftk ftfll&jeSk SMteit&k #*MftRJK*!k RfrJSSlU l»«*!U pHim 
fe±zfc*Btc?&&nb-Cfc <fcl>o 

2-^^-1, 3-7p/^^-;k 1,2, 6-^^>f , ;*-;k 

— ^m^i/>^i; n— ^ fettle ^\n0 ^— tVK h'Ji 
m^LTJ^^^—^J^m, N-^f;i/-2-Knn*>v 1, 

!>sfs b^ 0 *fc±«a©i£*ii»jhffltt#a-cfflv^T%Av^b2ajeji±«fffl 
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s;*-^»©r^3-/Hii^9er y h u a-w h u * * 

»fc bTtt*We 5 8- 1 8 5 6 7 7#&*U H 6 1 -1 9 0 5 3 7*ft«, 
WT 2-7B2t&«, B6 - 1 9 7 0 7 5^« : H9-34 0 5 7*ft ' 
WCBt*ftft'<>^ ^V-MUft^ 6 - 2 7 8 4*#*. 

W¥6- 1 9 44 8 3m *MlFi3 2 1 446 39W«WCB« 
m^>V7x;>*ft«s #^4 8- 3 0 4 9 2fM. H5 6-2 

114 1 *&«L Wm* 1 0 - 8 8 1 0 6f&««tBt*ftfcS*«*^ 
#i¥4-2 9 8 5 0 3*&«U H 8 - 5 3 4 2 7*&*k H 8 - 2 3 9 

3 6 8*&*L ni 0- 1 8 2 6 2 1*&«. #I¥8- 5 0 1 2 9 1fM 

0 _^- No . 1 7 6 4 3®^ VII Olft^bJ^ HNo. 15 16 2, 
UNO- l87 1606 5OMfefli, HNo. 3 6 5 4 4 <D 5 2 7 Jl, HNo. 
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3 0 7 1 0 5 0 8 7 21, BNo. 15162 fc§fffl * nfc#ffF£f3«£ nfc 
'fb-£-#7-e>#iasg.6 2-215272 1 2 71- 1 3 7 H£I3»£ 

a try 1 -tf^rS' F\ p-fc K0^^$lf^^H^r;K 

i, 2 -^>x-r v?7v' y >- 3 -a->j5«fctf-£©$g^#3£fcr £>ft3o cm 
&t±>f >*#fco. 0 2~i. o omm.%mmt s©#$?£b^o 

-Br^B^T, >^S?3ty MB^M-T >^^pH 6~ 1 0 iilffltlilDtS 

O^K^ pH7~l 0fc&3ck5£^inir£©#J:?)£?£bw 

mN/m^tb^o £ £ fc: 2 5 ~ 6 0 mN/mzy$f £ b^o £fc#BHJ3©-f 

>*©*!iJg&3 OmP a • sttT^S b^o Ifc:20 
mPa- s^TtiitSu t)$f £ b^» ^®Mt£g»J<D0!!i: Ltlt 

ttit^SSURFYNOL S (AirProducts&Chemical 
stt) b< JB^&nSo £fcs N, N-i?*?-fr-N-7)l3cfrm> 

**c*s K©«fc3fc:P$ Ki!©littJiMB«tt»**#S b^o It, 
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BH5 9- 1 5 7, 6 3 6*<D*<37)~(38)H. V ' * < * * » * 

-No. 308119(198 9 *)B«©JMB«tt«fc VXWit * © 

286637 #0,¥ 2000-78491 H 2000-80259 * x R 2000-62370 

**t:»*bfc!K M¥ 2000-78454 H 2000-78491 H 2000-203856 
^, PI 2000-203857 *©#9HM© <fc 5 b 

5-f>«#«s */ioer* -*>k^;k 

^B7H^f^ DeBEE2000#) fcttfflTSCfcff-C 
t5o j;B©-f HMM-fvfcM** 60 ^^ as*©*?* 

tt*fc*»«¥5- 1 4 8 4 3 6*> HO 5 - 2 9 5 3 1 2 37- 9 7 5 4 
1*, H7-82515*. H7- 1 1 8 5 8 4^ 1 1 - 2 8 6 6 3 

7^-s mm2 000-8753 9t ©#M^irs«^titvM, 

*tt, rp/w-;K ^v7p;v-;k 7**^- 
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=2— ;i/ N ^y^^uv^u 3i— 7n t:u >J u— ;w ^7Dtu>^''j 

i— rn^i/y^'jn-j^^/^x-r^ rnti/v^jn-^ 

UV^U 33— x^-i/ >^*U =r— ii^T'-fef— K 

b u—)V=EJ^ f-JV^—^JVT-b^— K h U x.9-ls>?V zj— y 

n-^ : ey7xx;i/x-Tji') N (0iJ;Lfcf. ^^y— ;i/7'^>s 

y— ^T'^^s h'Ji^-JI/7 5X N-p<f J1s*S^*S— >> N- 

;bA7 5 N, N-^^f;^;i/A7U\ N, N-s^f- ;i/^-fe h 7 % h\ 
»; h*> N N-tr— jv- 2 - kd k> s l, 3-^^5=- 

xmMfD'f bmmm-f i o oKm&*p&* wm? ^u>>t— 

©£-ff-#iuiBffi ffl t & ^> T V > 3 © #$? $ b V> o 
#$gBj<D^ hfift^^f >*&s #£g#4 0 cpttTtSS©^ 
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tl> ,. *fe, t8t n*ft!0B»/B8iT0*N/BBtt»t«)# 

ttSfflSSS, IS® 

»*sb«sj. ttssisa, *mum, *bi»Jt». ae^s 

JOB, MMIs MM* «-wB**w»w«**i*wr » = fcC * oX, h 

iLtt*^';^i*# (jaw***-*****) t^7x;-Ms ^ 
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^7>cD#fi^it3*cD-efeot*j:<, ^©^^-©^^ >^-A^^f->{i 

ggsp 8-169172 m 8-27693 ISI2-276670 

-#£r$g, 1^7-276789 #&f&, ^9-323475 6 2 

- 2 3 8 7 8 3 -£&«U 10-153989 -5§-£r$B. PF10-2174 

7 3 -if&fg. ilO- 2 3 5 9 9 5 -5f£rf8s H010-337947 ^Skn, m 
10-2. 1759 7^&m, H10-33794 7-^«tfSfcaB«2f*iT^S 
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■w**«**-e*o-c*. ^>^^ u< ^ ^*' J " 5 ^ 

nWWtbt^bt^^ *#ftfctt. »«2 0 0 0 - 3 6 3 
0 8 0** «2 0 0 0-3 1 6 2 3 1*. *2 0 0 0-3 6 4 3 8 0*. W2 

0 0 0-3 4 3 9 4 4^ ^2 0 0 0 - 2 6 8 9 5 2^ PI 2 0 0 0 - 2 9 9 

4.6 5*, H? 0 0 0- 2 9 7 3 6 5 **©****«»******** 

f »»J i lFB»7-f^S:*»**l»*tt. L B K P. NMPWf 
^,OP, PGW. BMP, T MP . CTMP. CMP. CGP««D«* 

n*tMS«MF©*WK« wt* ft fc % * * . 

t»#OJI»ttl0~2B0^ «tti0~2B0g/m'#a* 

tf.;*^ aft** i^*^ «^ ffi<&) * fcfc£€l 

*.**fcbT:tt. ******* S^ tUt ^ ******** 
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*;t^> ^m±s ^elS^'iAs g&7vu^£A x 

^M^^^A. S8*;^!)A, tKM^I/^^a, >;i/* ^ n U btf 
-fe*^-^^ K B6g;t»;#A N M^us^a, -gMb*-*>s fiKffi£& 

SlKIt^ *5s>»iB*©*«iM4«#36tf fens. ^>*g£Ji£it#£ 

ns^i^hlttts f^?H4«l«|ji»* s »*b<x ^fcjdBJLMtt^^V^ 

ire****. ^rc^SKSfieffl-r-siit^asuv^ 

*V?—m%£fflkl-3^r&, <&mffl4 8 - 2 8 3 2 5 11154-7443 
0-§\ HI54-124726-*f. HJ55-22766^ [H55-14233 

06 0-2 3 8 5 0^ H6 0-2 3 8 5 1^ H60-23852#s 
[16 0-2 3 8 5 3^ 06 0- 5 7 8 3 6^ 11160-60643-^. IH6 
0- 1 1 8 8 3 4^ 11160-122940-^ H60-122941-#. HI 
60-122942 1160-235 134 -^s 4$H¥ 1 - 1 6 1 2 3 6f 
<D&&m, *H#fF 2484430 HJ2548564-s§ N IU314806 
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|U3 3 0 9 6 9 0*. 04115124^ R4 1 2 4 3 8 R4 
1 9 3 8 0 0f, i4 2 7 3 8 5 3*. H 4 2 8 2 3 0 5** H-4 4 5 0 2 2 
4fO#ffiatCB«* t »5. W"^ 1 - 1 6 1 2 3 6*&«© 2 12-21 

Sk ^7i; i/^'OV b 'J7V-Ji/^©MiMi^^^^5o 

»kbT«IBr«. M8tt»t^^ttt^ <WB6 2- 1 7 3 4 6 3^ H 
6 2- 1 8 3 4 5 7^©#£^£IBiK#&£o #MlMtt»J©tt*> & fc** 7 ' 1, 

9 0 5 3-9 (IS 8-1 7«) s #Pifl§6 1-2099 4^, 1^162-1358 
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ytU*A N ifbi&\ SSflslgi&s ^^ffi^x it^>^y^r K 

^^>t>A, zicK<b^^s/«>A^©ae«f«wi» N x^i/^r^x^y * 

^y— y tT-;i/7*;V3— ;w ^>:r> N ;T > to t= ^-fe'^r 

JSJ 62-1316648-^-. PJ62-11006 6 ^©#&#fc:!3$&#fc So 
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*Me-i»«*.-f >^t:HB»bT. a»B:**i/8b-t-f 



max ttWK**#*« & * ^IftftfiMR** 1 *"*" * ». 



NC 
NC 



HSCCH^SOaNa 



DMSO 



NC^^^S(CH2) 3 S0 3 Na 



H 2 0 2 


NC iQr s ° 2(CH2>3S03Na 


Na2W0 4 2H 2 0 


CH 3 CO a H 









SOz^CHzhSOaNa 






H ^^^-^ 


CuCla 


Na03S(CH2) 3 0 2 S-iHJ[ 
H 


^N^-N^^S^CHJaSOaNa 


DBU 




n-CsHnOH 










SOiCCH^aSOaNa 
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O 
II 

C2H 4 0-C 




O 
II 

C2H 4 0-C 



N(CH2) 3 -HN02S 
I 

C2H 4 0-C 
II 

o 



fc**172 



S0 3 K 
H 



S0 2 NH-(CH2) 3 N. 




SO3K 




SO3K ? 
C2H 4 0-C 

S0 2 NH-(CH2) 3 N 

SO3K H 





SO3K 




SO3K 



SO3K 



C2H 4 OH 



HOC2H 4 
\ 

HO N(CH2) 3 -HN0 2 S — 
HOC^ 




S0 2 NH-(CH2) 3 N HO 

CahUOH 



C2H 4 OH 



!_[ — SQ 2 NH - (CH2) 3 N^Ha 



CaKiOH 



^C^OH 

S0 2 NH-(CH2) 3 N Ha 

V C2H 4 OH 



s 



C^H 4 OH 



HOCaHU 

+ CH 3 - N(CH2) 3 - HNO2S 
HOC2H 4 

CH3SO3- 




H-/^pH 



S0 2 NH - (CH2) 3 N - CH 3 + 

C2H 4 OH CH3SO3- 



N^ n ns sN H 



C2H 4 OH 



-^7- SO z NH - (CH2) 3 N - CH 3 + 
C2H 4 OH 




CH 3 S0 3 



,Q2H 4 OH 



S0 2 NH - (CH2) 3 N - CH 3 + 

X CaH 4 OH CH3SO3- _ 



isa (mm) 
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mMMtfLTs 4--buy^U-hVJ\y (JiC33rfbJE*) 2 6. 0g£200m 
L0DMSO (iStT-JVXJlXZ-i/ K) fc?§JgU !*IiS2 0 °CT-«# LT ^ 3 
££3^ 30. 3 3 h - 7*n >^ h V £A ( 

7;n-'jff) zmuisfco m^x, fiU2 o°cxm&vx^ztz.z^ 2 

y^xT*5i&l^ 5iS 1 5 0 0 OmLO^ix^C^lttilfl/s 
§^fi-e3 0^i#UTx «fmbfcffi^^^^ y^xT-^U fi^^^ 

UT. 4 2. 5 g©Yb^-#JA^»feo 1 H-NMR (DMSO-d6) , 5ITM 
S mm : 1 . 9 - 2 . 0 (2H, t) ;2. 5 — 2 . 6 ( 2 H , m) ;3. 2 
— 3. 3 (2H, t) ; 7. 7 5-7. 8 5 ( 1 H, d) ;7. 93-8. 0 
3 (1H, d) ;8. 05-8. 13 (1H, s) 

&mm2 : -fh-a-^lB©^ 

4 2. 4g0MiA^3OOmL0S^t:gPt, |^S2 0 o Cl?g^Ut 
^£££3^ 2. 5 gN a 2 W0 4 - 2 H 2 0£^flQL£:^ zK&tK P^lS 1 0 
°Ci£Xtfr®Vfco 3\%mg. 3 5 mLCDSi^-fbzfcJil* (30%) S^itSt 
Utf^i^CiSTlf:. rtSl 5-2 0°CT3 0^F^m#bfe^C 

SMfc 15 0 OmLO^i^^AU ^I^^^IrI^^T 3 Qfrmm 

3£**bfco ^tifc^n^ * * ; -K/wmtx-j-K^mx^xtm 

^rlbtf Hbtv 4 1. 0 g©<fbi^3B£»fco 1 H — NMR (DMSO-d 
6) , <5<gTMS*ip : 1. 8 — 1. 9 (2H, t) ;2. 4-2. 5 (2H, 
m) ;3. 6-3. 7 (2H, t) ;8. 3-8. 4 (1H, d) ;8. 4- 
8. 5 (1H, d) ; 8. 6-8. 7 ( 1 H, s) 
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3 : mmfc&ya i 0 2 

, t ^B4 0. 2g, (ID 6. OgftHDA. «#b*#&M-C 

40. OmLOl.-B-mc^n [5. 4. 0] -7-*>**> (D 

bu) ft*Tbfc. o o-cs-cmabT. HWC 

fcft* Wfeftfcff******"*** 1 " 1 2 0 0mLO^/-W»b 
au ia0 0mLO^>'-WWlfc.W«^ 3 0 0mL©*fc* 

y-;UT-i£#bfco 3f**3< 8 0 OmLCH&hfclSl* 

fc N 7 0X^>'-A'*«« 6 0 OmLCf 6*ifc«l**^ 
#U *M*t?**bfc*. ftlHUfc*i«5au ^^ M00inLt 
ft**«*bT\ 3 0.1 s©fl*Mb** 1 0 2 bT#feo Amax 

(*««*«*) : 6 2 8;8nmi«ax(i«WttW»«* 
ftttffft) = 6. 5 3 x 1 0 4 (7k**+) o ftfe^fctfi***** 1 
fc-ESI-MS. 75**«f. ^a* 0 b 

feM, WIS*^ibfe7^^,>«(II)-S^S^ /»Hft«ft 
lWW^*>«»(2«tt 8 «^ (6*fctt7tt).s (10 
^fcfcfcl 1(4) . (14*fcttl5tt) C- (SO," (CH.) 3 -S0 3 Na 
} Stiff. ff7*cx*T=>-** + - "t S0 ^- (CHa) 3-SOaNa} 
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^WWCDH^fz = ^>a-7^ X^iiz^ — h D ^ > -If > 1 0 0mLiDx.N 18 0 

6 8 &fcm (II) 6. 9 3g£jD;U M£-e6B#K«#Lfco fiJfe** 
4 0°C^-e^S3 0fc©^. 5 0 8 C©2)D?abfc^^y-;U2 0 OmL^aAb^ 
^LfeTO^^bt&is&tSt- lB3IHI«#bfc 0 »&ftfc#ifc«l£;* 

ttS-fb^- h >J ^AT-fglPbfc 10 0 OmLO 1 MSK***%JP^x t»bt* 

OmL© lMIRfi»Afi**itf I# £ 7 0 OmLoO. 

lMzk^-rb^- h u Aykm&kimmm+feo mmzmnvte&z 8 o°c^-eso 

SU IBIWETf lWPIH*»bfco 33Ibfc«U 

ii#b&#*> 8 o°c£-eiD^u m^mx- lmmmni^tzo muz-zftmisfc 

ffitiil,tz%5m*ZmV. 1 5 0mLO2 096A*2fc-C^bfc. SlSSfc^ 
8 0%x^y-;i/2 0 OmLtf f.^Itiox^ 1 «fH«»T«# & 

?a^-e^aibfc#s *fmbfces*53ib > 6 o%^*;—ju&mm2 
mbfc*ss*3«u ^^y-;i/3 o omL-rsjfe^aiesibTx <t^mA 2 9 . 

2 5 s^m^^Mt bTlifco A max : 6 2 9. 9 nm ; emax= 6 . llxl 
0* o 

»&*tfc^»Cftd«f bfc (Si^ffS : E S I — MS N 7cfft##i\ 

^->ss (in % gpt>, iMi* 5 ^-™! c^tv^n©#^>-fe->^cD 

(2g;fc&3#K (6Jfcli7fi), (1 Oisfcfcfcl lffi) ^ (Httii 



96 



WO 02/060994 



PCT/JP02/00349 



SDUfeo SElC 2 0^3 0^#bfe^ 2 5-CttTteOgOiHb'J 

tfbfco 8 3 0mL©Iftft-;^15Wini 

Tbfco gi'***s fij6**8 0-C3JtfiP»bx PB*ft-C2ttB«#Ufc. 1 
0-C*T?**Jbfc** 1 0 0 0 mL©*i: 5 0 0 ff (D* 2: 

7»f-xt5«U 1 5 0 OmLOJMcTfft*^. 3l#^#s *SH£ 1 5 0 
*g*bTx <b^D 15. 6g4f^tbtffeo 
(II) . IP*. Ittf i3 -Ifflr b 7 d 7 h-T-^S3i:tfSt 

7>>/7-feh>t^x>fLfct, HPLCfctlll*** (^mm«2 5 4 
nm; 0. lX««/h'JiW^>buf f er#;THF/H,0=7/ 
3) LfcfcE*. Wi%= 9 0. 9 5 % CCu- Pc (-S0 2 NH-R) 

m _7^y^>-g>;*^*-;v:7^*:7>f K5. 4gt5 0mL©DMAc 
aft-Cl«FB«#bfc. 2 0-C*Tf^»bfc«x RA«* 3 0 0mLO*t* 

^ n ^7-f- (CH.Cl./THF) */§V>Tl<J£f«J C«*tf* Cu 
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-Pc- (S0 3 X) m (S0 2 NHAr) nil* : m+n=4 1 m^O) £ 
Rfc*Lfc&x Six^ip^Iglbt, fls^E%3. 5gflf:, 

-£-f£#l 7 : 0mih^m 13 6 
±83-e^fifcbfc'fb£-*&E 3. 5g§20mLOTHFMU IS^I^ 

7Ffc&m 136^2. 8 g#feo Amax= 6 2 8.5 nm ; emax= 4 . 30x1 

0 4 (*»*+) o 

m--h07-'J>4. 3g^50mLODMAct:iiU rtiB5&-e8l 

wajufcame**^ y^iteiu 1 o omL«D#*T?ifci£u ^iife. 

*3&ftfcffigrS£x ^iJAW7A?D-?h^77-f- (CH 2 C1 2 /TH 
F) ^m^XWl&mm CMitte, Cu-Pc - (S0 3 X) m (S0 2 NHAr 
) nWrnft : m+n=4, 0} } £Pfc5feb;fc^> £> i?*gH b 

T<fb-&#JF 3. 8g£*#fc„ 

x.s 3 0"C^TT&#bfc#f>3g7C&l 1 • 2g^o<!)MJDlfeoM 

0 . 2 g£7lc 1 5 mLt^bfczkS^^igTtfe^ 

^•^jF 3 . 0 g^-T-k h > 1 0 0 mL Ci^i? bfefg^ fnlSS'^T b N 
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^v-^-fcjivvc. gitMt, fc&nfciaMfcS'y ******* 

D _, h ^^_ (CH 2 C1 2 /THF) Sffil^fflSlW***^^ » 



1 0 : 14 5 

±fit^Uft^l- 38* 50mL ® DMAc (N ' N"**** 

(7 0%*^ -*T?**«*2|H) i^-^BiiU WTKtfi** 
14 5*1. 9gffeo A«ax= 6 3 4. 2 nm ; emax=3. 33x1 0 4 



m@\ 1 1 : mTr-ib-Syn 14 5 

&£: Cu-Pc- {S0 2 NH- ( 3 ? -^*> > ^ 

>*© (2*fctt3tt) , (6*fctt7tt), (lOtfcttlltt), d4 

*fc*i5-tt) wi^sHi] « 7 ^ n5 ' 7 - >1 
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1 1 : Mmfc&® 17 1 <D&m 
N- (3-7^;7D^) *J^$ S -)VT ^ > 1 6 . 2g§100mLO 
DMAcMU ft^S&X-M&VX^Z £Z.?>^ JbfBT*^ ^fzit^m 
D 9. 7 g£#*fciD;LHJfo£-e-£o St#L&#£> 3 0 #P^f±T^iSi;-£J*J 

;i/7;i/3-;i/C^|j-ts gliil^f 3 o#f§SI#Lfc#s • iStg^ l 2 . 5 
mL^iTbx ^fltiUfcffi^g^:^ v^i'r*5®b> 2 0 0 mLO^f V7o t: 

taHgm*. fJV^-*-i/3>?UTby^7J (SEPHADEX™LH — 
20 :PharmaciaS (H 2 0) £J§^TI'J^» C$1x. fc£> Cu-Pc 
- (S0 3 X) m (S0 2 NHR) nmm<£ : m + n = 4, m^O} ) ^Bfcsfeb 

fc«s H. 2 o/**s-»/m.&&t>nmmhxM&fc&®i 1 1*1 4. 2 g 

f#fe 0 Amax= 618. 6 . 2 nm ; emax = 5 . 3 4 x 1 0 4 (^SgM^O o 

^J*0O 1 2 : Mmit^m 17 2 

1. 0 g©±f3-££-^b£:<fb£-$U 7 1 ^ 2 0mL©DMActiiU 
ftU5mT'M&LX^Z h£3^s 2. 0mL©h'Jx^I/7^m(:S 
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«****-C*31U *10 0mLt*#U * 6 C 5 0 mL ©r* h = h 
"j*-e«lMtt«itft. H6hfc*«lBmLODMAot**U 
rtllBWmW^^ 1- 0mL^-J^«««Ttft. 
9|#M«. Bttt«#bT^*l:«^ *3. 0mL***C***** 
6 ^S*tl00mLO7*h=by^ttV^ 3** 

,W-*»>*n-*h**7-f (SEPHADEX^LH-20 :Pharm 
acia® (H.O) *HMB4l»*»*^^ H2 0/^^/S^ 
i*.J^»&aiUt«»ft<*172tl. 2 8g#fco Amax= 6 2 4. 
9nm; emax=6. 53xl0 4 <***+) . 



-j£0g 1 3 : #15^1^3 17 3 ©^ 
1 5g©±g^^l7 1^ 2 0mLODMAcC#»bfc 

^m«*c*Tbfc. si***. fluooKtiBaftiwutfc 
■ei*M*#b*. wmufclM** 

t»^^W-. 3 >^^^^ ( S E P H AD 
EX™LH-2 0 :PharmaciaM (H,0) *JB^T ^ 

max=6 17. 2 nm ; £ max= 5 . 5 0XlO< 

1 4 : tfdavffcl^ 1 8 1 ©^ 
1- {2, 5-**** (thU^AS) 
VK7^HH5. lg%15OmL0DMAclclit^ ^5St«# 
LTl^fcM^ 6. BmL^U^tSTU §1 ******** ^ 
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5Itti»§i*bs 5i^lOOOmL0Siif;i/»^ §i§& 
^M^-e3 0^PWLt N *flBtfcffliiei*5ff^x-e5flU 1 0 OmL 

y;WW-^>3>^0 7 h^7-r (SEPHADEX™LH-2 0:Ph 
arma c i ai) £/BV*Tl!l£fifc8» WiSs Cu-Pc - (S0 3 X) m ( 
S0 2 NHAfDf) n§f#<ffc : m + n=4 , m^O} £f&£LfcgL S^K* V 

81 (7 0%^^y-;K-I»2@) * * s -/PTfSISau 0>J*vfb^r 
il 8 U7. 9 g#fco Amax=. 6 3 4 . 9nm;emax = 6. 05x1 
0 4 (tJc^M*) o 

->m (II) /?-&«glM (2££ 

H:3fi), (6£fc«±7fl:)s (10*fcttlHft). (14$fclil5e) 
fcr- {SOjNH-AfPf} Ml^ ^7 * Di/7->-^+- {S0 2 
NH ^nm} &*-£rWr4m^TZ>} T- & 3 £ i: # St fg T- # fc 0 

ib3££-j£0y 1 
(a) i£&<{h>&® 1 

b&#£>5l£i^# 2 0°C£jg;t£^iSg£^-k&;& s £> 25. 0g®i7^Pi/ 

1 o crc^-^ 1 usHB^w-tinfiu Hti3 5°cit- 

^©^t£©S/for££ 7 5 °Cfc#i3ILfcgU 3 OmLCiiftft--'^ 30^- 
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fi*** 1 5 0 OmL (Di&t. 5 0 0 g ©*fc<0«^*t«)o < 

H P L C CtlUM <**** 2 5 4 n m ; 0 . U * 

yb uf f er*;THF/H,0 = 7/S> Ui:^, ««%= 80 - 
5 2%CCu-Pc (-S0 2 NH-R) nW*©«aJ -C*oft. 



L 12 




N-C.U— N 





-(S0 2 CI) m 

rn=4. 3. 2(DM& 



(b) JtflMfc^- 



W ?1 0- 1 3 0 5 1 7f,WO 0 0/0 8 1 0 1*, WO 0 0/0 
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f^cs^s, p^-f KtbT©^ C±*Eb£x Cu-Pc 

(-SOjNH-R) nmmfcom.mthT&lfe') ©MJ±fc3&©©> iam©;s- 

■rnfex *B^^Bi#*T^«bfc7^D^T^>^ do -gm&s#a, /3- 

(c) itgtfti^ 3 (D&m 

^aiWON-^NfeHop^^^^Cs -hn^>-iz>l 00 mLUn^-s 18 0 
«<7*;i/^6. 0 g N Jg<h^>^-»>A4. 7gs Ii5 8g, t'J7f> 

^r>^E-e7A0. 6 8 gs uitm (ii)6. 9 3 g*inz, mum-c 6mm 

^#bfeo ELrnm** 0 o C^-e^LfeO*.s 5 o°ccD*oiabfe^^y-;i/2 
0 0mL£&AbT> VtzWm%}*ffi& ! IT £> MT? li£FM#bfco 

*#*>nfc#fc^£:* y^trssib. 4 o omL0^^;-;i/tiSfelife. ^ 

^T^^tife®^^^- h U ^A-tftS^lbfc 10 0 OmL© 1 MJ^^zK^M 
SiPX-s ^bT*^Jfc©$Ij&£$§frbffib£:o ^J^ifcJgbfcHffc^:* 
3iT*5Jlb> 1 0 OmL© IM^^Ig^I^TK^Tr^^bfeo 
£7 0 OmLOO. 1 MtK^^* h U A7fc**t:*0**fco ***«#b 
8 O'C^T'Mbs MjK-eiR?«at#bfco 7«*££$l ; l$=UIfc& 3 
ibfc^ 5^^m#b^i) s e>lg'fb^- h U £A 2 7 OmL^tttlfc^ 

iffifc, ei©^*f^*m#b3fe#e» s o'csttmu mumx* lmmnni, 

feo ISST^flfc^ *rttibfclSB&3jaU 1 5 0mL©2 0%^zK 
T*^^bfco ^I^^nts 8 0%^?S— ;i/2 0 OmLtr^^tifc^^^iO^s 

n$ra»afeTtK#u M*-^^aibfc« N *rmLfc$gs&3»u 6 

0%o:^y-;i/7jc^M2 0 OmLt:^^,nfc^g^SOXs H$R0S«E«#U 
M£Trtff£PbfcgL #rffibfc*gH£3jtbs x^y-;i/3 0 0mLT«t 
9S*bTx TfB7?^*nsittt<b^«3 3*#€5jjgSk bT2 6. 3 gifc 0 A 
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max= 6 2 9. 1 nm ; £ max= 6. 0 0 x 1 0 4 (zk**+) . 

(1 OSfclil s (14£fcfcfcl 5tt) fc, *;i/*M&SJ£x 4® : 

3<B: 21=1: 3 : 1(0«<*'(BSI-MS) } "If** 3 




(S03Na) m 



m=4. 3. 2<Djgl 



(d) itmt^m4(D^m 

j^Htp! Q- 2 0 4 0 5 3^&#^£fB«©:#$££fl!^"£'^ l ' :fc - Tf3 ^ 



(i) *ai$8JK*4fcL-ts 

*«*#*fbfc**. **M+-e*«bfc7^nj/r=>«i (ID 

i±8(£)> (9Sfcttl2ffi), (13*fcttl6tt) C^*«l*x* 
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(S0 3 Na) 4 



(e) #M%£xm 5 (D^m 

m (I) (a-tt«»ffl»#fMm) ©)K;S££t}%JH3fti: bT^ ftH?l 0- 
2 0 4 0 5 3^&«C»lfflt:K?§^nfcS^#-CN TIBT-^ftS a , /? - 

4 T* fll 7 * D i/ T - > — 4> /? - & £ ^ ;i> "7? 3 {1 a - it c 
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(S0 3 Na) 4 

a&#a H4~i6&<d^-&!8i 



7 6 



mmm i ] 

TI30^{cj^^^>7K^»n^ 1 V ^^-tbfc^s 3 0-4 0°CT-SP^b 
&#S> l^Fl^P^^#bfeo ^OfKOH 1 Omo l/LttpH=9tig 

*mw<D i/T-xt'&m mmi^m 102) 2 0 . 0 g 

^U-fe'J> 1 2 0 g 

^3i^l/>^U 3— y^-j]/^— y^JV 2 3 0 g 

2-trn tf k> 80g 

htJi^/'-;V7^> 17. 9 g 

^■—■7 * j —jy T G 8 . 5 g 

PROXEL XL 2 1. 8 g 
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M±(D&mmffl u>??£a~e) jo&zFstmm (j>?mi o i~i o 8 

j B\ #-{>^^xy hf-O^^^ ^>^<>*xy h7>;>^- (EPSON 
(») t«;PM- 7 0 0 C) T7th« (EP S ON^tMPM^X^Ofc 
$R> (K A 4 2 0PSK, EPS ON) fc®#£i3^b;fc^TMLfc&©T-;iD 

7* h^2R$ai3B^UfcH0^s 3 9 0~7 3 0 nmf^O'f — MM 
0 nmtiSSIf^^^ h;i/£GRE T AG SPM1 0 0 -II (GRETA 

g#§io ^m^xm-^h, uMcie (m^mmmm^) L*a*b*£^ 

JNC («:HfeAB*EPM0II^Mx^^) CD JAP AN Colour ( 

My^-SaSfibx ^cD¥i£1Kk:*f btfel ( A E ) #g/J\ fc: & 3 J: ^ fc s Ja 
pan Colour Ink SF— 9 043«fcU t Japan P a p e r £ 

^SUM-fei: L*tf5 3. 6±0. 2 ©ISSfc^oV^Ts a*#-3 5. 9± 
6<D$affi£&tK i?ob*tf- 5 0. 4 ± 6 ©$SBic& Sfeio 
<D:a* N b *^iTftt&5bU:iaT-£ab;fc#g; b^iaffiC&So 
A: a*, b *<£>— #©^#±IBT-^» b£:$?i; bl^faffltfe £ 0 
x : a *. b*m^ft&#±IST-;£:*b;fc#i;b^fSH^£&£o 
d JAPAN Co lor©If ^7>®*7-iJ->7" 
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L*:53.6±0.2 
a* : -3 7. 4±0. 2 
b*:-50. 2±0. 2 
AE : 0. 4 (0. 1-0. 7) 

(1) Bi*«|:T>n-5>KR- 7 0 4x -f>*: Japan Colour 

S F — 9 (K /BJtt : h 

(2) «ft:afi»;X-rit e 9 3 8, 0/4 5, D 5 0, 2 de g. , b 
lack backing 

R101 (CANONttS; QBJPRA4) fcJBi*LfcB*i:©6«ife* 
u pg B ftmo£*s/J^»**A (A») ^ pSB«I«©«#**^»** b 

5) M^T. (8 5 0 0 0 Ix) *14BWG*Tb* 

ex-Rites 1 otr) *jivvt**u 

WkttMlt. ft^ *riBK»«t^ U 1. 5*5*1*2. 0©3£ 

7 0XWJt©»**A, l*fctt2A#7 0X 

OTHt»*l,ft7*h*R«^ 80-C-l BXEHO*ttTtl4B 
BBK»*«#U (X-Mte3 1 OTR) 
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i.5, 2(D3^ct^iu ^■rtKDmm-c&'&mn&^&Q o%w±®« 

2^9O°/o*i0l^B, ^T©Igt-9O%*i0i^^Ci: 

bfco 

>*M:*v*7M if-©^fi#7*Wft£f£il££m£®b&#£>. 5 k 
V3££rtmE£f?;&nU £ft£MUT;TV*>#;*itJg#0. 5±0. lppnu m. 

HP^SfcSU ^-V*>*-^TSfe«tu^©®#Mfi^SMm*tf (X-Rite3 1 0T 
R) £ffll>T$lJ£bs £ifff£§#^2: bTMbfco &33x fulBMi&iggfciu 1. 
1. 543<tt>*2. 0O3^T-S0^bfeo ^^5/^^P^©^-V*>^X^i^{i^ AP 
PL I CSS^V*>^f-^- : OZG-EM-0 1) £M^T1S 

<mihmtiL : E o x > 

0 . lmo 1 dm" 3 ©^*^ h 5 7n ^;i/^>^&— £ A^^mmMt 
bT^tfN, N-y^^;i/A7 ^ F4» (fi*©aig{iO. 0 0 lmo Id 

m - 3) -T*?=,-y T 4 hmmz&m^s polarographic anal 

YZER P-100 £/B^T. ii*'-7n^7 7-f-{:«J; t>$l£b£o 89 

^bfe7^D^T^><h-&tJ©^b«eoia (vs sce) ^ait^to 
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©aiKator^) 
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tt$«baa» s 


g. <n=4) 


A 


B 


B 


B 


B 


C 


O. 82 



1 1 mmtoimitft* fc - * v mmm i * nm**t*#» & • 
mmm 3 ] 

0 (CAN0N*t*) ©*->tf »*fctt»s R*fc-rHtt©:7*-b*tt*G 
P-3 0 lfcBfcfcrU >hU ^SS^Jl fcflM*M*fTofci:C3* 
«1 kHtH*IS*^» 
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7j&i:b"£\ H. Iwano, et al; Journal of Imaging Science and Technology 
,38 140-142(1944) £i3»©*l*fMg 8 0 %, SiMKillEl 2 Oppm^ 

LCDs PDP^CCDT^l^ti^A^-?^ MSf 
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it ^ o m m 

1. TfS-J&sS (I) ^it^TiB-^ (ID ^Tti*>T-i§£*iM^$J 

(I) 




2 

;V7 ^S S ^zrum**M, ***V;i/S> TS/ME^fctt-f t 
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a 1 -a 4 *«fctJ t b x -b 4 tt N *tl?tlX 1 ~X 4 :fc«fc tfY , ~ Y 4 ©B&*lfc£ 
^fo €bTx a^a.fc^ 0 ~ 4 ©HEiSCTS t> n t^t* 5 

HBf&c: Ofci&scr i:fc£&£V^ b x ~b 4 &. ^ft^ft&jkiCs 0~4©ggc£g| 
•To 

©b. X 1N X a x X 3% X 4 . Y ls Y 2 s Y 3 *5ctTJ t Y 4 ©F > g©^^< il%> lo 

(n) 




s;4»> x 1P x 12 s x 13 :fe«fctfx l4 8\ ^n^en^i:t. -so 2 nr 1 r 2 
^tr/tfeii^^^s^^-ro {SbXi X s x 12 . x^&jiVx^cDT^x&m 
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5-6 ItliAfnflMbt* 
Yll , Y 12 , Y 13 . Y 14 , Y 1S , Y l6 . Y 1T *J:tfYi.&. 

©U X tl , X 12 s X 13 . X 14 . Y xl s Y 12 ^ Y 13 s Y l4 > Y 15 . Y 16 s 
2. BufB-^ (I) *5^l>*Bufa-fi£^ (ID "FB-tti* (III) *J:tF 
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-j&5£ (ffl) 




pc 22 )a22 



X 21 s X 22 , X 2 3 i5<t^X 24 tts ^ft-eftSufcfcx -SO-ZM/ 
Y 21 s Y 22 . Y 23 x Y 24 . Y 2S . Y 26 , Y 27 ££tfY 28 &, *ft**Ltt:fc 

g % 7U-JVf^ 7;^^ri'ii;i/«7^S, *;i/*>:p3 K*. * 

3i-^>>^ *;w^ ; E'f ^y;i/*M^>S. 7'J-w^^A;^- 
7'j-M*^>*;^-;i/7^S^ -r 3. F2£* ^fo^tSs 

£WbT^T& ckt^o a 2 i~a 24 {±x ti^tiX 2 t ~X 2 4 
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m&s tuta 1 -^ (i) iczttzMtmm'c&Zo 

fiU X 2a . X 22 . X 2 3 s X 24 . Y 21 . Y 22 > Y 23 . Y 24 , Y 25 ^ Y 2e 




Y 31 . Y 32 . Y 33 s Y 34 . Y 35 , Y 36 . Y, T *J:tfY,.tt. 
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-hfrn=£4 7 0— frtf- 
MHU fusB— fl£5£ (I) £:fe{*3M2i|5i»-r£So 

R in R 12 s Ri3N Ri4N V n V 2 n V 3 s V 4 s Y 31 n Y 32 n Y 33 s Y 3 
4 > Y 35 . Y 38 . Y 37 ^ctt>-Y 38 ©I^CDii>^< 2l l^&s -f 

3. tuiB-jse^ (i) &&vma-BL& OD ^ tib-^ (v) *j;rrF 

13— jrsc; (IV) © ^ 5 <fb-£-$J k.%— m^GTZZt* 

-^5$ (V) 




{S(0)q 2 22}a32 
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z lx . Z 12 . Z 13 . Z 14 tts" *www^ MM>U 

q X s q 2 s q 3 . *n**UftAfc. 1 *fctt2©MR**T. 

a 31 , a 32 . a 33 > a, 4 HU *M*UUtC. Iifctt20»«t. 
Mfciu «B-«* (I) C*H-*MfcH«-C**. 
fiU Z u , Z 12 , z l8 **VZ 14 ©rt**<i:*l^ 

— hbss; (VI) . 



NO z S 




R 21 . R... R..* ***** mm*>b< 
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;\,tr-jvm, ti*L<liftfi077;^;^ life U<iiiil07>J 
MfcJU Iaf3-^ (I) ^ItSMfclit^So 

{IU R 21 s R 22 > R 23 x R 24 s Vn^.V!^ V 13 i5^^V 14 ©'J>^<i: 
4. lufB-^ (I) *p£>-fl3:5$ (VI) ^iiS7^D^7-Wti^ll^ 

6. it^ccD^H i ~ 5 <D^-rtifrfcmm<DJ j >?v^y hmmm 

7 . m&<Dffim 1 ~5 ©Ul**T,£>fcfBf&<ZM >^©1 0 0 MM^^^mim ( 
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